Abstract-In the present study, regeneration of J sambac var. Maid of Orleans through direct and indirect organogenesis has been investigated. In direct organogenesis, shoot development from young stems (each contained one nodal part) cultured in MS media supplemented with a combination of BAP (3.0 mg L-1 ) and NAA (I mg L'!) showed 20% shoot regeneration.
I. INTRODUCTION plant
tissue culture offers an alternative method for the conservation of rare, valuable and endangered plant genotypes. This technique can successfully preserve the plant species, which do not produce seeds or some of seeds that cannot be stored for an extended period. However, in vitro methods can be applied for preservation of vegetative tissues, to keep the genetic background [1] .
Jasminum sambac L. (family: Oleaceae) is a genus containing approximately 600 species of small trees and shrubs.
Based on old Chinese books, the origin of J sambac was from Eastern south and Southeast Asia. The ten species of this genus, including J. sambac were cultivated into Arabia and Persia (Iran) in gardens under the common name "sambac" in the 18th century and was introduced to Europe as ornamentals [2] . According to its high medicinal value, J sambac is one of the most cultivated species in many countries in Asia including Thailand. There are plenty of secondary metabolic activities such as anti-bacterial, anticancer, anti-tumor, anti-diabetic, anti-acne, anti-oxidant and anti-stress from this plant that had been reported [3] . The phytoconstituents of this plant contain iridoidal glycosides, linalyl 6-0-malonyl-j3-D-glucopyranoside, j3-primeveroside, 2-phenylethyl j3-primeveroside, j3-rutinoside, dotriacontanoic acid, dotriacontanol, oleanolic acid, daucosterol, and hesperidin [4] . Furthermore, flower of J sambac displayed the efficacy to suppress puerperal lactation [5] and the essential oil was determined to possess antibacterial activity [6] .
There are numerous cultivars of J sambac on the basis form of flower bud, petal shape and number of whorls [3] . The variety, Maid of Orleans is the national flower of Philippine (Sampaguita) and cultivar of J sambac that possesses flowers with a single layer of five or more oval shaped petals [7] . The goal of the present study was to develop an efficient regeneration protocol for direct and indirect organogenesis of J sambac var. 'Maid of Orleans' and to examine callogenesis using various hormones and explants.
II. MATERIALS AND METHODS

A. Plant Materials
The mother plants (8-month-old) were bought from a nursery (Ipoh-Malaysia). The fresh and young leaves, stems and petioles were surface sterilized by using calcium hypochlorite containing, ethanol and distilled water [8] .
Hormone preparation: Based on preliminary in vitro hormones optimization and effect of auxin/cytokinin ratio to plant regeneration [9] , for callus initiation, high concentration of auxins and low concentration of cytokinins were used. A combination of NAA (a-Naphthalene acetic acid) and BAP (6-Benzylaminopurine) as high cytokinin to auxin (3 mg L- . The cultures were maintained on a horizontal shaker (120rpm) in a growth chamber at 24°C. All experimental units were monitored every day to record the contamination of explants. The regular subcultures were carried out at the intervals of two weeks into the same media and concentration of the hormone.
C. Statistical analysis
Callus induction experiment was arranged as RCBD (Randomized Completely Block Design) with 10 replications. Mean comparison was performed using Duncan multiple range tests. The data were subjected to normality test using one sample Kolmogorove-Smimove. Before ANOVA, the percentage data were arcsine transformation to normalize the distribution. All data analysis was done using SPSS.
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III. RESULTS
The different types of explants showed various responses to media and hormones. After two weeks, the highest amount (89%) of greenish friable calli was obtained from stem explants cultured on MS medium supplemented with a combination of 3 mg Ll BAP and 1 mg Ll NAA. The compact green-yellowish calli formed from petiole (64%) and leaf (58%) explants on the same concentration of hormones, respectively (Fig. 1). ,., According to double staining test, the embryogenic cells observed in callus formed in MS medium supplemented with auxin.
IV. DISCUSSION
Effects of explants and different ratios of auxin/cytokinin to callus formation was reported by [9, 12] , in the present study, stem explant inoculated on MS media with addition of a high ratio of BAP to NAA gave the better response to callus formation compared to other explants and PGR's ratio. However, [13, 14] (5) P. Shrivastav, George, K, Balasubramaniam, N., Jasper, M. P., Thomas, M., and Kanagasabhapathy, A S.,"Suppression of puerperal lactation using jasmine flowers (Jasminum sambac)," The Australian and New Zealand Journal of Obstetrics and Gynaecology.Vol. 28, no. I, pp. 68-71,1988 . [6) C. C. Rath, Devi, S., Dash, S. K., and Mishra, R.,"Antibacterial potential assessment of Jasmine essential oil against E. coli," Indian Journal of Pharmaceutical Sciences.Vol. 70, no. 2, pp, 238-241, 2008 . International society for Southeast Asian agricultural sciences.Vol. 16, no. 2, pp. 126-136,2010. [8J R. Farzinebrahimi, Taha, R. M., and Fadaie Nasab, M.,"In Vitro Plant Regeneration, Antioxidant and Antibacterial Studies on Broccoli, Brassica oleracea var. italica," Pakistan Journal of Botany.Vol. 44, no. 6, pp. 2117 -2122 ,2012 [9) R. L. M. Pierik,"Vegetative Propagation", in In Vitro Culture of Higher Plants,lst, Springer, 1997,pp. 183-229. [lOJ T. Murasbige, and Skoog, F.,"A revised medium for rapid growth and bioassays with tobacco tissue cultures," Physiol. Plant.Vol., no. 15, pp. 473497, 1962 . [II J P. K Gupta, and Durzan, D. J.,"Biotechnology of somatic polyembryogenesis and plantlet regeneration in Loblolly pine," BioTeclmology. Vol. 5, no. 2, pp. 147-151, 1987. [l2J P. Venkatachalam, and Jayabalan, N.,"Effect of auxins and cytokinins on efficient plant regeneration and multiple-shoot formation from cotyledons and cotyledonary-node expiants of groundnut (Arachis hypogaea L.) by in http://dx.doLorg/10.15242/I1CBE.C814027 [13] vitro culture technology," Applied Biochemistry and Biotechnology Net-67, no. 3, pp. 237-247,1997. A C. G. Cunha, Ferriera, M. F., and F,"Somatic embryogenesis, organogenesis and callus growth kinetics of flax, " Plant Cell, Tissue and Organ Culture.Vol. 47, no. I, pp. 1-8, 1996 He has more than 30 years of experience in teaching in Biology in University of Malaya. He has more than 10 books published and more than 20 articles published in reputable ISI-cited journals and proceedings. He also had participated in various conferences and exhibitions related to his work.
